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Abstract of JP2002047430 

PROBLEM TO BE SOLVED: To obtain a composition for filling apertures which can provide a 
substantially and locally flat, aperture surface, and is more excellent in efficiency for filling a gap and 
etching resistance than a known composition. SOLUTION: This composition comprises one or more 
crosslinkable polymers each having a weight-average molecular weight of about 8,000 or less and an 
Mw/Mn value of at least 1 .5, one or more acid catalysts, one or more crosslinking agents, and one or 
more solvents, wherein the crosslinkable polymers contain each a monomer having at least one hydroxyl 
group as a polymerization unit, the hydroxyl group being of at least about 3 wt.% relatively to the 
crosslinkable polymers. 
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I m^m 1] 8 0 0 0 aT<nmM^i^i^MiiXx/ 

iJ^^r< thl. 5<r>M^ /M „ <i^irtl.9?ffi^«g^r'1f 

u •7-<7) 1 jiLh, 1 &±<7)mmm, 1 Jai^tg^iJ , M 

I mm 5 ] t K n df «Itg^;K 'J V -c7) 

f«j5~*«)2 5a*%T'J>Sif^JSliBiScOfflfig!Bs. 
[ it^fl 6 ] iRiS^fg^^ U 5 0 0 0 mT<0 

imm 1 2 ] mmm^xTiiv v-Ai^sKr/wrh 

=tj ji^ivji-TivT^^-vx'hm^m. 1 id^toa 
{mm. 1 3 ] 1 mLmmi^. t^n-^^ 

mm 1 5 ] r>'N'-^^*<, lt»8 0 0 OOTiOMM 
i: UTii'-^r < i: 1 1 -?(?5 b H odf i^yug Sr*1-|) ^ y v 



\m^\ 6 ] |!«J8 0 0 OWT<^fift^%^ft. 

cJ:tf::i'^^<i:i)l. 5cOM, /M„ iiS:WtS3??g^tg 

m^z\\:)±<mm'^KimMX'h'>x. ws^ 

Um^zmitthxm^ttt. IIKWtWb^ix;^^ 

[ft^js 17] d'^^^Kb hmmzmmmm'itt?^ 
I. zti:^ ^^ziatt. mm 1 6 trnffyim, 

[ il^JS 1 8 3 if 1 7 O'CJjLhc^Si^^Wf Slf 

immi9] M^/M^m*^'j^-^j:<ti>2. oxh 
imm2o] M^/M„mti''jf^<bii2. 5xh 

-oi^5~»2 5a*%-c'fcs»*^i etmmm. 

C if ^« 2 2 ] U V- 5 0 0 0 IJilT 

t-C 1 Ja-hc^^#]^-^5:-ttffi^ 1 6 iEKo:^- 
a. 

[11^2 41 ^tyv-mfi[<7)/j,-^r<fct*«;2 0M 
*%^o^«Ml:^^-&t?»*)a2 3£fiiD:fra. 

[n*Jl2 5] a) 2JjLhc7)|glOT>'N-^-^$:»it^ 
tC«ttL ; b ) *ij8 0 0 OiaT«**^%^^»feJ:t/ 

y 1 tLh. 1 tLhcoeifiK, 1 mL(r>mmi a 

l-5<?DbHDdfi^;l/«iJ:irf4^/-?-S-*;?i. 

iSb Hodf v;l^;(,>'i^^nJtg^;KIJ-7-C7)i^^:< i: t 

2Vj±<m 1 or/'?— f A- ^iJ^'S: < i: i>mmz%^ 

L : c ) KfifiK!feS-^j'^^< i: taJ^WlcS-fkf Scotch 
^^iSSt'KSftsSrJP^L ; d ) il'^^:< t igs^Wtc^ 
2 i^LhiO^ 1 cor/ N-f- ^ 2:ji^l>«ji?^jS: 
r^Xvx yf-y^L : S^ofce ) i!?^r< t tSS^Wt 
5?^l:$ix/tffl«!fe2:. iS2ULhcomi«OTvN-^^*><5> 
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2 5im(7)ijm. 

±tc, m 0 0 0 J:lXi!'^^< t 

mizmitt^<r>i,z^^^j:is,&x'mMiii^imtixm 

■cv^s, miiiiLt<^TJ-^-i-^immz^thMw, 

[0001 ] *^Hj[j, fftT, m^T^-^^ xcmmco 
mm-th. mz. ^^ma. mw'?'fx<oisjitc 
m^hhm<r)^mmzmt. tofctt. r^-«-^^ 

(apertures) i7)^«(cM-t.S . TUVhi^ 

Jiti6i:tl., ^<miM<r>ftlim^izm^tit> If 

(topography) ^^-ti^mm^mmnzti 
i,i%>±mcr>j'<^-~>nz}i\,^x . mmi}^±thm^i)^ 

X^— v-3 ^(excursion) T'SiS. 

1 t/cJ12$^D>cOSfi^r[6]CO^«<^ggt'3ii.. m 



[0002] 7* bUxXh$rSf4c±tC|5]tiS$T'Ea 
-rS^rfficO lojj, 5|4ffl#^m4 55779 7-^ (Fu 
1 1 e r e t a 1 . ) t^^^flTfeO . S^Fffi 
'-KD (^^;M:J'r^'Ul'-h) (PMMA) (Oit 

^'Jv-«Srm-ri). ^(ni.o^j:W,im.m\,z\i^ -ft 

^«tBfe (CMP) , X.yf-y^fcit/'^X yhtJrS 

^%'ri^z^^\.z-thXo\iZ. SfriO*[BSr¥ifiib-rSC: 
0(;tl?. Adams et al.,Pl 
anarizing AR for DUV Lith 
ography, Microl ithography 
1 9 9 9 : Ad V a n c e s in Resist T 
echnology and Processing 
XV I , P r o c e e d i n g s of SPIE v 
ol. 3678. part2. pp849-856. 1 
9 9 9#!i. U»L. -^-c^id^Kltteih^— f-ry^^ 

ffiV>iBx>yf-y:5^14. a^xf^W^t-hlk^^^^-j-Tlt 

M^yf-Ox-y^yj/iOStcftas^iSCt^jgfSt-f 
TAT/l'^Vi^y ( d u a 1 damascen 

e) rn-fexfctjv^-rag-C'S)!). 3Sft«s:if|5&±3- 
T^y^(4, ittc-ty-^^-r^-s^ 

roHrXtc«L-C. hUy^i:Xyi->i^-tirsHZJU 

[0003] TOT^fFUS 976703-^(Nakat 
a et a 1 . ) {4, r'JyMi^^SftO^cit)^ 

x.—Vyi^u^-^y (polysi Iphenylen 
e s i 1 oxane ) . tTtti-i^'J vyl'7x — Uy vP 
^^yffy^JV^/i/Uir'fy (organosilox 
ane) fc<7)rj,-K'J v-Srfi6ffl-rS. ::fl^><50;K'J-7- 
1 0~StWAtm<^®H«Oi^':t;< h U-$r^r-ri.«3t 
tiS: WbT-l' !>.-?■ CO J: 3 ^'i^ 'J v-{4iji^«£^c 

tltfcv^TJi. xir;l'r-7i/yilitrn-fe;?.(ci3ttS 

^<mc<nm:j.mzm}LhXo\izm^^ixh. 
Xrtx, w^mc^Mzma. Hxi/wmuimffmz 

(features) <D;KhAS:«S-ri.<^fc5t 
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10 0 0 4] »<K^ZbtZ. ii^'Mmm 

COST-CO. mmt. !»MN$^r>'N-^-vco--KhA<oft 

80 0 0VATcomM¥m=f-mt5Xm^^j:<bi,l. 5 
<0M^ /M„ S^lf ^tg^ ( c r o s s - 1 i 

nkab 1 e) .-KUV-OlJiUi. im±<Oi^, 1 

LT . ^^^:< i: i 1 ocot K 

X'hhmmmmi. 

[00053 m2c7)®«tcfcV^-Cti. r^'?- 

ierA-^^^#-ti>sfl:^s«f I.. m3co««(cij 

^A-*^ M-g-matLT, ^SOOOWTcoMT^^i- 

cot Hndf>-;l'«?:*1-.&*^-7-Sr-^A. $^>lc^t 

[0006] IS5cO®«tfcV>TJi:. af*cO 
^Bii±Jc, |!;8 0 0 OWTiOM^i^^J-^Mfeit^i!'^^: 
<i:il. 5cOM^/M„<iS:*-tl.^mtg^^UV 
-coUXh, lU±cog?iM, ItLhcO^tg^J. Ml^t 

lULhcO^IIESr^tfmi^JT'jfe-^T. ^^^m^j:^'J 

:5r,-jr y v-coiJ'^^S: < t 3 mi%Xh h . frieMjSii 
^SSt : $ h^zWmMi'y^j:< t hWrtmzmtt 

h<ni.z%mm.x\ Maf^srSinft-rscifctio, u 
m.^i:i'^t£<t{,mmzmitthxm'tts. mm 
mz^ig'^^ixtzm^imk^i.ijmiimth. m 

<nmk^^\^X\i, : a) 2feUi<OlglcorA- 

-^^imfi^zmkL : b) i$2m.<omi<OT^'?-^ 



wj'j-i-'i-\%^mm.mtihs o o o wtcom 

'^im-miii^'yts:< i: 1 1 . 5<0M, /M„ tt^* 

LTii'-^< 1 1 loot h'odf 

0 : c ) ^ffljS!|^5:^^^r<i:*>a5^6tItcS-fb-ri.cOlC5E 
«$iXJtm 1 cOTA-^A-cT) 2 W±^a^Stgji!|*I$: 
?Sg-fl:$*l/>:ffl^tl5r. il[2ia±co||lcoTVN-^A'*»^> 

[0007] mi<mmzii\\x\t. t^wm. mnz 

rA-f-^5:#t5»*cc0^ffl±fc. msOO OOT<0 
Mt¥^^«fcJ:t^^-^< i: 1 1 . 5cOM^ /M^ ffl 
$-*-tl.§?li^tg^.-K'J-7-c01tiLh, lJil±coi?tt 
ii, UUicolSffiSil, fcJ:t^lJil±co^J«$r-ttfTA- 

L-Cii'-^< 1 1 1 ocot h'ndf>-;WSIr^r-f 1. 
^J-^-^-tPf.^ St HD^i^;l^«AJiSliliprtl^4fJ 
V-cOi!^^r< i: ti|«73ftl%Tft 0 . l^gglgnrflg^^'J 
J:t;fiJ|?«SiJco^^^< i: 1 1 LT 

J:t^SasiiS'Jcoij'^=S:< 1 1 1 otiS^^fit UTflilteSi 

L ; § h^zmmi^:'y^j:< t i^mm\.zmitfhcr){z 

%'9t^j:m.x'wm^^mcthiLm%?)- tsr^-^ 

^W;ic07-7X"7x y t 

vj^tm.thijmim.m-h, f^s<r>mmzii\^x 

h->X. SlliU:corA'-f-^*<S?lf§iT/c;Kyv-$: 

(00081 *HBSIB«^jitTffiffl$ill.tcotL-C. 

/W; nni=-fy;<-h;l/: A=:t>-^X ho-i. ; %w 
t=a4yN'— tyh ; L=Uvh;l^; mL=5Uy-/h 
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[0009] *%BB{i. HWWt^mWtTa^r^fflS: 
yro-bX t feV^T . 7^\tt»>b'th 7^-^-i-c 

i:yEm^icoi,zmzm-th, "fmmmmi. a^i/r 
^m^x^fmmmn. moo owt<7)S«v%* 

S. m^^m^iV-^-ii. *5;5 0 0 0JilT«OMTi^ 
^^*S-*-f*^i:*WtL<, i:>)»iL<{ii^3 0 

0 0 iTFX'h I. tfz. mm^m^j:^ u v-ti^-^ < t 
i*«j3 0 o<7)mM^m^=FM.^^tiztmti<. 
mKii^-^^KthmooTh*). x*)mt<ii 

i^jH^&comim 3 0 0 5 0 0 0 T'S) I. . 

[0010] :^mcom'^m^'j-?-iim^a. 
x\ &\'^&^is^^-t?>. ^%m<r>^mmi. 

^i^*lcittSik^ (M^/M„ ) iz^-ixmn^ih 
ti. ^mmrti'}'r-\im.mz\i. ^^j:< i: 1 1 . 5 

^:<fctl. 8, J;')»tt<{iiP-^<fct,2. 0, § 
4>lcJ:0»^t<<iii'-=Sr<i:t>2. 5. S4.tcJ:0ff^ 
t<JiiJ'^<i:<ti3. 0, fit»*t<J4ij'^^:<tt 
3. 5-CS)l.. -f-coJ:^ ^j:^m^mt£^^ U v-co*^ W 
=5r^tilS{41. 5~4cO|fflT'&'5. »iL<m. 8 
~4, XmtL<\i.2^AX'hh, *^%BH<0.1fJV- 
{4S-^»(afc LX . 1 tLhOh Kn=^ri^;|/S$-^r-r 



2. 3. 4^fdi;-eixlJLhc0hHo^v-;l^S:Wri.; 

tg^:;KUv-o^-^r<i:tf<j3M»%. »t t<«4i!'-^: 
<i:tit«;5M%. J:'5»*L<«iJ'^:<tt,*«78aft 

[0011] »ji^5?«i^tg^5Ky v-t Lr«. ^# 
si)<7)-c{4^v>. -e-'^ia^y.-K^-y^'ffljiiti. asw 

fi. $'^.{cKy'-J<5>y:?^lli(i^ttt-J>0. Kirk 
Othmer Encyclopedia of Ch 
e m i c a 1 Te c h n o 1 o g y , 1 S^i^, 1 7 6~ 

2 0 Q^-V. 19 6 8 ^■^ti^«nimmtizmi^ix 
«jj4*HjiNe«o-n5i:L-c#MStLS. 7xy-;w±'e 
«iWcfiM$n^7xy-;i^T'J>S**, mJJ. 
•f7h-;U. ^'WV-yK ^i^l^y-zl^fcil^p-te 
3L^-IV; Mt^{Cp-7xr:;l/7xy-/Ufcj:t/4, 

4 ' — f y rn f u T > V 7 X y -;u$r 1 fi. t' 
X7 X y-)V<ni, o ^ , fflicoh F Ddf v-a^3?«:K^I:^ 
ft{il^«tiHiT'S>s, ntL\^y3.y-)V}iLX\i9 

;K m-fc<}:t/p-i?^y-;K7)ig-^. 2, 5-^>- 

[0012] m^fih7)Vf>:. h'ti, iftMWt{4*;l/ 

'c.tlS^^ixl.tcOt'Ji^rV^*?, 7-bhr;WTbH. 7 
)V7)VriV'ft F (furfuraldehyde)fc 

J:t^#ISr;WTbK*i<$ffl$fLi,::t*<T^&, »t 

tv^^#;Kr;UTb H{4, b Hodri//l^a*>';<?/P;K-;i/ 

^#iST;PTb K{4-t^yf-7l^r;l'Tb F, '^yXr/Pr 

<cfi!l<0^#KT;l'Tb Ft fCfi, 2-9x3uKyXT 
yPrbF. 3-bFodfi^'<.>'X7;^TbF. 4-bF 
Pdf-XyXr^krbF. 2-^hifv"<>'Xr;l'Tt 
F. 3 F o'<.yXT/kf t F^:ir*W<5>tl& . 7 
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thi>(^T$>*). X'ontKii. 7)VTtm-^^(^ 
[0013] ftawtcJi, y X y-;py -y 

■ftf^izmv^sx-^^hztiiX'^h, zco^x\ y 
xy-;i'07;PTtHtstfl.it*«i*«ji. ini. o 
1 . oni. 1 (om-^ifth z b i)<x^ h . *ffl 

!^i¥^59395 1 1^ (Zamp i n i et a 

(nm.mi.'yti: <thm. sx-h'o.mK tii^^^: 

3. 5X'hl. 

[0014] m.co. t Hadf ^(X-j-wy 

V;Pi^y-;i'. en;>yo-;p, ;<f-o-;i'7xy-;i/. 

tKD^v-rDtr;P7xy-;k fcHDdf>'Xf-;u^u 
V-;P, t'r.;P7xy-;P, t-;P^^y-;i', b'r:/> 
^h=3f j^7xy-;k h h'o:^fi^xf-;i/ (^^') r^'U 
U-h. 2-fcHo=^fxrot;K-><^') T^Ul^- 
3-hHDdf-x7'ohVl' {X9)77')V'-V, t 

^i^7x::^;P (^r?) r^^'Jl'-h. v-x^^y^/U 
(^^) T^'UW-h, b*;^ (hHodfi/'Xf- 

;P) -f^'3:t— h'X (t h*Ddf>-Xf-;P) 

:t--h, fx (t Ho4fi^X^;P) 7-7L'-h. t HO 

df-i/'X^yMrJ'ri^-h, rU/1^7xy-;k TD^M 

h^i/7x7-;u, rU;ur;U3-;k h'^;UT;P3- 
)Vi;s:iimWhiihi)^Ztlt>l<zm.'&^iXh{,<r>X'M^j: 



[00151 AS6<>{^{i. *^Jfcfev^-r*ffl^:r;i'^ 

;K^:5') r^'UV'-hti:, (C i -C2 4 ) T;U^;U 

7^"Jl'-htLt:«i:. rQ_;<,.y}s ( 1 ow cu 

(mid cut) J 7;l'^;K^:5') 7:5'iJl^-hfc 
itf r-' W ;i& >y h ( h i g h c u t ) j 7;l'=JE-/K >^ 

^) 7^yu-h*iW?.ns**iii^,t|®S§iist 

AMWWi. 7;P^;i^*^'l~6fflo^J[I^ 
i^-tth<DX'h^. im^j:r:i-/fy hTiU^/i^ (;< 
^ ) 7^' 'J U- h fc LTJi. ^'7^' 'J U- h 

(MMA) , ;<^;W7:5"Jl/-b, x^;U7^'Jl'- 

7"nh';M:J'7^'Jk-h. 7'f-;M^'7^ 'J 1^- 
N (BMA) . yf-;P7:? 'J U- b (BA) . >f 
;l'^:J'7:7llU-b ( I BMA) , ^v^f i^/P^ ^-7:7 U 

[0016] ^^"/Yfl-yVi T)V^)V :5' ) 7^"J 

()(^) 7i>'}V-Vb LT{i, 2 -xf-;|^A,:Sf 
^^JU-h (EHA) , 2-xf-yP'^:3f>';P;><^'7^"J 
k-h. :t^'f->M^'7^"JW-h. Tv;k^:J'7^' U 
U-h. yTi^;l'^^7^"JU-h (I DMA. iJ-l^ 

(CIO) 7)l^^JmiimS:-^i<-^b^:h) . 
yTi^;l/;'<^'7^UU— KTi';l^;^:5'7^";u-h 

(y^VJU;<i'7i'UU-hbLXh^i^tl^) , h'J 
T>';M^7^'i;^-h. Th9Tx;M^'7^"Jl'- 
b (S'JXf-;M5'7^"JL— hi:LTi>»^>ilS) . 
'<y:?Ti^/M:5'7^'Jk-b. *jJ:Vc:^i.^><oii-^ 
*«^ff<i,*ll.*«::<i<?>t^$tLStOT{4^:V\ mz 

^ou-h (DPMA) , mmisxi/mm<7)YTi^ 

:?7^"Jl/-h (LMA) *>W?>lll.. 
[00 17] ryWX^.y hj 7;i^df;K^:$^) r^iju 
-hti. 7;l/=^f;P«**16-2 4ffl<JD|lt3!5 

i:*^) 7^"Jl/-ht LT(4, 'v^-!fTv-;M:?7^ 
Ub— 'vr:?Tv^l'^:?7^"JU-h, :^i^^fi^ 

i/;M^'7^'Jk-h, x^3v-;M^'7^"JU-h, 

S t><0-Cti:=SrV\ -'n-^ y h ( ^ ^ ) 7^ U U 




^•^t'J>l.-fef-;l'-X'fax;P;<^T^";^-h (C 
EMA) •.m/iZ^^'fT^'Jl'isXlfTt^fifTi^fUM^ 

(SMA) *W4>ni.*ic:ii4>{ciS^$^i 

COO 18] ±j*c7)5 y J; If A^-;>5? yh 

m:7)v^-Mi. r)i^^)vmifimm.=f-i 10-15 
ffltJtm 6~2offl*-t^. m^-^j:m^<r)7ivo-)v 

(On-^mVhi. Z.tlt,<n7)V:3-)V(r)mt LX\i. V 
ista Chemical c omp a ny*>/?>tf3, 
(Z i e g 1 e r catal 
yzed) ALFOLT;Ua-;P. -f^i)*). ALFO 
LI 6 ISfcitfALFOLl 620. She 1 1 C 
hemical C omp a n y>{)>f)C7)^'?'5rf— ^''7 
-MjiS-ft;NEODOLr;Pa-;P, -r^t.*>, NEOD 
0L2 5L, MtftCP r oc t o r&Gamb 1 e ' s 
ttcOTA- 1 6 1 SfeitfCO- 1 2 7 0<0± 3=5:5^ 

[0019] *l6B3tfcv^T^rffl^:r;u^;i' (^^ ) r 

7^"JU-h*yv-i:UT«i:s tHn^fi^CCj 
-Cg ) 7;p=5f;p (y^') 7^";^- i^'7/i'=3f;i^7 
(Cj -Cg ) -7;l'^;U (;^;?) 7i?'Jl'-h, 

x7;u^;P75y (Cj -Cg ) r)V^i\^ (y^) 7:? 
^^{c^rffl'5:a«!7;u^;l' (y^) 7^"JU-ht 

y-?-{i. 7;p^;t^(cija±«ot ^'o^i^;^ss:^r•r 
s**^iiSilt/i«iiig(c7) (C2 -Ce ) rtv^tvx'h^ 
hHndfy7;U^;K^^') 7^"JU-h^y7-*{jif 
* ifS^rt Hndf y7;l'=fyl/ {y^9)7^ U U- 
h^yv-tLTJi. 2-t Kn4fi^x^;M:J'7^"J 
L'-h (HEMA) . 2-hKDdE-vXf-;P7^"JU- 
h (HEA) . 2-hHn:3fi^rotf;l'^^'7^"JU- 
l-^-f;l^-2-t H^^^i^x■f;M^'T^'l;^- 
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2-h Ho:^ri'-roeyl'7^"J^-h, 1 -^^ 
;U-2-t HD'^ri^x-f;P7;5"JU-h. 2-tHndf 
>-r^/M^'7:;'i;^-h, 2-hHD^y7'^;P7^' 

('R8^$til.t<?)-r'«±5rv\ »a^bh*o^i/7;Udf;U 
(;^^) 7^"JU-h^:y'7-ti:HEMA, i-yf-;i/ 
-2-bKn^>'Xf-;M^7^'Jl'-h, 2-tHo 
4rj^Tnt;P^^'7^U^-h, fo<i:DfC:tl^>(7);g-^ 
tajS, J*#<02-P<Otyv-COS-^{S. HRIC. 
rtFn^yrotr;M^'7^'yu-hj t:^«irHP 

MA J tmftih, 

[oo20]*^B^tfcv^T*ffl^, mm.m (y^) 

7i?'J^-hfcJ:tf (yrJ-) 7:5"J;W7S h'^y v- 
ti. 7;l/df;P***i^*7;P^/P75 ymttz\i'J7)V^)V 

7^"J^-htJj:tf (y^-) 7^!J;U7S HiO 
S'StLTJi. >''yf-/U7$yx-f;M^'7:J"JU-h. 
i/y^/U7$yx^;l^7^'yU'-h. N. N-i^'yf-;U 
7Syx^;Py:5'7:5'y/U7$ h\ N, N-i^'y^-/!/- 
75y7°DhVPy:J'7^';;k7S N, N-x'yf-;!^ 
75yrf-7M^'7^'y;P75H, N, N-i/-xf-;P 
75yx^/P-y:5'7^'y;P75h\ N. N-xX^;P7 
Syroe;M^7^'J;W7S N, N->-'x^;1^7 
Sy7'^;M:J'7^"J;l'7$ N-(l, 1-v'yf- 
)V-3-i[^Vfi-)V) T9'})VT^Y. N- (1. 3 
-v7x-;P-l-xf-/P-3-7j-dfyyf-;i^) 7:^1; 
/l'7$H. N- (l-yf-;l^-l-7x:::/l^-3-3j-^ 
yyf-^U) y:J'7^'U/W75 H, isitf 2-h Ho^JIri^ 
x^;>7?'U/P7$h\ 7Syx^;l'Xf-l/>'>^7c7) 
N-y:5'7^"J;l'75 h\ N-y :5'7i5"J;l':t^>'X^ 

i/'yf-;W7Sy7'ot;i^7S y^oN--? 
[0021] *f6Bfl(cfeV^TWffl=5r. fficoS^ (y ) 

7^yu-h^yv-i: tTJi, r-roe^phy (c 

1 -Cg ) 7;P3^xv-yyl' (y :?) 7^'yu-h, r 
-robyUhy (C, -Cg ) 7)V^)Vi^')lV 
7^'y^-h, r-rnhVW^-' (C, -Cg ) T)Va^ 
X (C, -Cg ) 7lV^)Vi^^})V {}<9)79^)V~ 
V. r-roe/ps; (c, -Cg )7;i/^;KCi -c 
6 ) 7;l'3^i^xy;l' (y:?) 7^'yu-h. t'::^;Ph 

y (c, -Cg ) T)\^n^i^i/y} )V (yrJ') 7^yu- 

(Ci -Cg ) T)V3i^i^ (C, -Cg ) 
7;l'^;Wi^y/l' (y:J') 7i7yw-h, h'::iy^ (C, - 

Cg ) 7yi'3dfxi; (c, -Cg ) 7;u=^;i'>'y/P (y 
9) 7^yu-h, t*n/i.hy (c, -Cg ) rii'^)^ 

fcfcftS^^ty v-t LTWffl^:t'::i;l^#S6ty 
■v-tUTJi, Xi-vy (STY) , a-yf-;l^X-fP 
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ju^y-^y^ \^-ivty^\yy. \^~}V^i^\^y^ fcj: 

yy-fb^^* : fcJ;t/f, -ho. i^TJ. (C, -C 

1 0 ) 7;P3^i^. >'Nn (Ci -C, 0 ) TlV^)V^ i] 
;l-;K(C, -Ci 0 ) T/l^n^x. TS 

(Ci -c, 0 ) Tiv^ivrx/wmmiiii^mf 
[0022] *^BBtfc(t-i.^f&^n^ y v-fc LT^rffl 

2 - V -Jyt.tz\tA - \L-)V\i u xV^ti t4:> 

t tl t -;l^h* D i^'y ; 2 - ;< 5 - t':i;P- h' D 
i^'y. 2-x^;l^-5-t-yi/e'J>''y. 3-^-?-;P- 
S-h'-yHfUi/y, 2. 3-i^';><^/l/-5-h*:^7l<'- 
trUi^'y, i5j:t^2-^f-;l--3-xf-/i.-5-h':^;l/ 

t'^ji^ymtubttiimriu^ji' (c, -Cg ) m 

^N-h':i;l/e'J v'y ; y<^;l/-lM^y'J yioJ:^^-^ 
y^yjy ; N-t'ri;i/;«rrn7^':5'A : N-h'-;P:/ 
^o^:?:^'^ ; N-h'-;Utrn!; h'y ; t'ri;M srV 
-/P ; N - t'::::;^X?;^^^V-;^ : N - t'-Jl'-:^i^ X y 

l,ip-TS./Xi-Uy ; 5 h' ; N-h-/P-:t^ 

WJ h'y ; N, N-i^^^;\^TS.ys.^)U-\z-/U- 
x-f /I/ : xf-/P- 2 - i^rJr9 U 1/- h ; h'-yl^T 
■bh- M;;W ; \^-\^=.iV7^)V^ 5 H ; N-t'::^;l^- 
^Jl— Ud U H y . 3 - ;< 1 - t'-;l^- fn y H 
y, 4-;<f-/l^-l-h'x;p-tDUHy, 5-;^^;P 
- 1 - 1 a U H y . 3 -x^;i/- 1 - t*ri;P- 

'J H y , 3 - 1 - h*:i;P- to y H y , 
3, 3-j^';<^;l'-l-h-;i— foil b'y. 4, 5- 
>''^f-;l^-l-t'-;l^-fa'J Hy. 5, 5-v;<^;l' 
-l-h'-;i/-to'JHy. 3. 3. 5-b'J^f-;l/- 
1 -h'ri;p-to y h*y, 4 -x^;P- 1 -h'3:;t^-h' 
D y H y , 5 5 -xf-;i/- l - to 

y Hy, *jJ:t;f 3 , 4 . 5 - h y^^;i^- 1 -t'=.;i^- 
toy HyS:l4ttti:'r«.N-h':i;i.-tay Hy ; t' 
-;l^eo-;P ; t'-;UT-y y ; tJil/^h'-yt-C'^y i^' 
yifmitiKW^lKt>\zW%^iXh\i<ryX:\tts:\^, * 

^^tfetts^feft^ /v-t vx^m^j:mm^i-i^y 

^ryv-tLTfi, ry/U^:/-?-, t':i;t'r-fer- 
t':^/P*;PixTSh\ t':::/U^'07^ K, h'-fUy 

h\ h*:::;pyoV'f h\ h'::iy ■fy^^o^'f 
\^-Vfyy)Vity^Y, *>J:t/h'r:yryro^ 

[0023] *l6BS(7)?iUgiii|g^:,-Ky v-{4. 
t tf . 7?#SHk^O 1 JiU:€-i!'-=5:< f: t,l«»3as% 



I.. »fc*ffl^:S?ji^tg^:;Kyv-{i, a^#{Jco^» 

7^'yu-h*-yv-S-{4ti6i:fSfl!l<i0.i^yv- 
1 OhS-^;^, ^SSe-T;UT t K^*<7)M« / 
M„ ffliij'^:5r< t, 2 . 5Xh 'O.ntK i4ii'-^< t 
t3. 0VhlJ:o^j:^V'7-X'hi.:¥m<fm^ 
y -7-*^ X r::^ y» Sr||«6<)t^ L^l ^cO 
*>'$^>tff*L-<, v;P7x-lxyS5:^<:tL^:v^<:o 
ij^X'Om V\\ m^|g=5r.-Ky-7-l4, ftMWtJi. 
*3iBB<0ffl{K!ftl+fc:. IU^<7)*!j6 0~*!78 5%<7)ftX' 

mEL. wtL<immii^<r)m o^85%x'hh. 

[0024] *^BHtcfcl^TWffl^li1iS'M. i^X-SM 

^tix. mmm^j:^v-?-bmmt?>Wsi(^i>(ox'f) 

t TtJi-etitLt^o^ftlttx^i^ ym-ma't J 

mihfih. wm,zii\^x^W£mm(r><s\b lt 

Ji. hyh'-zi^y-b'y. V\:-iiVY)\'X.y ^ 

t-y J/y, ->'h--;k-t7:5'lxyfc it/J/h'n^Udf i^l. 

y \iii;.^x^vy^'}^-)V'yr7'}v-v. hy^ 
f-D-;PToy'?y h y r y h . >''xf-wy^<y r? 
—)W\i=~iVx.-^)V ^ by t':i;l'i^^'D'\^ftfy. 7 
y/l';<:5'r:? y l^-h (ALMA) , x^u-y^^ya- 
)Vi/y^^r9^)V-Y (EGDMA) , s/xf-p-y^y 

a-^uy^^r^yu-h (DEGDMA) , rotv 
yj/ya-;Pv;<:5'r^y^-h. roepy^yn- 

;Uv7^ y U- h . h y ;><^o-;ProA-y h y ^ :?7 
^'yv-h (TMPTMA) . i;b':i;i/^y-b'y (DV 

B) . ^^y vv;i>'^^'7^yi/— 2, 
r^ny\, 1, 3-y^^y;?'y 

3-;i^i^'7^'yu-h. 1, 3-7"f-^y^y3-;i'>'' 

^:5'7ii'yu-h. 1. 4-y^'yi^'jJ--;l/>''7^'yi' 

-h, yxf-l^y^/y n-7l^i;7:?'y^-h, i^'xf-l/ 
y^y3-/i'>'V^'7^'yu—h, 1. 6-^^^y=J 
:t-;Pv7^yu-h. 1, 6 -'^^■9-y>''7r-;P>'*;'< 

^'7^'yu-h. hyrDeL'y^'y3-;Pi;7^y^ 

-h, hyxf-lxy^^yrj-;i.i;;><;5'7:?y l^-h, X 

b5x^uy7"y3-;i^>''7i5'y i^-h. ,-Kyxf-uy 
^y3-;i^2 0 0>''7^'yu-h. -fh^xf-^y^f^y 

3 ^' 7^' y h . ;K y Xf-U y^ y 3 -yu V 
;<ifT^'J]y-h. xh=SrJ^;Hkt'X7xy-/PAi^'7 
^yw— h, xhdfi,;Hth';^7xy-;UAi;^i'7^' 
y 1^- h . -1? y x-j-u y^y n-yue o o v^^r^ y 
w-h. 'i^y (r^yi^'^-yp) v7^yi/-b, '"^y 
^xyj^y h-;i/hy7^'yi'-h. hy^^D-;i/r 
uny h y X V h y 7^' y h . /y -fc y /pro 
^#i/hy7^'yu-h, '^y^xyxy h-;i/Th5 
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79^)V~V. 'JM-jVi^yy. M;h':^;l'V7>'. v 

;t'7x-;Wi^5>. hOi^-tUyx-JWyyy. 'J\i'~ 

y|/-><f-;U7x— /l^i/'^y, Thyh'—/i-i^yy^ x^f- 

>) . dfj (h':^ywt Ko^odf-lf:^) > ^'J (7x- 
/l^h':i;l/i^D:^r-9-:^) , rh^ (C, -Cg ) T/I^ndf- 
>'^U^-)\^^VjV mm. Thy^ h^i^/Un- 
)V'^^))Vi5iilfy-Vyrv^'y^^)a-)V^^}>V) . M 

tc^rti^rv^. *^BBioasigS'j{±, nawwi. mm 

[0025} *^BjfcfcV^T*ffl^ltM*SEfc tTfi. SB 

)i»IS<O0lfc Lttt. ;^^yx;ut^yl^. :x.^yxs\^ic^ 

:x~yx}Vit^ym.. Yir'yi\^'^y'zyx)Vt^ym.. fcJcl/ 
h 'J 7;l/jro^f-/Wx;w*yi?S-Ji t«)ti-Sx;^;^>' 
^^ihLTfi. isi^^^j (TAG) , mmm 

(PAG) iiiXfZ.tit:>(m,-^1fmihtih> fiESco 
2. 4. 4. 6-Th97'o^j/:?DA,4f-9-i;x>';j- 

X\i. 1-h'X (p-^'nD7x:i 

;l')-2. 2, 2-hU^'onXi?yS:(4l:^i:-ri)A 

ojrym^ ^y^mm.m axi/y thui/xh 
mmizmmmfzibiz:^mm^x'm^^tihm 
<r>mmMmtfi^ti!i>i}(ztiti>mi^^tin,ff)x^ 

[0026] KM«{4*swic{±. ^^m<^mm^ 
i^z.mm^mo. i'^8%<7)mx'^^L. mi< 
a. mm<^mo. 5~i^5%-c*s. ^i^jttjv^T 

^<oiio^j:mmmi-mizm^iix\yii!>\ t 



f.zimmmizx^^mTh'^ . ^hizwm-mb^j:< 

m^-tts. m-^tzm'^x'hhm.<ommi><imTh 
h. w.^'^mmmmtLw w&^£mmb\.x\i. 

7'Dhfuy/U3-;M^;i'X-T/i'r-feT-h. 2- 
^r^yy. xf-;l'5^'T-h : ^;t<42-;^ b^vx 
f-zl^x-T/W (i/j^^'fix) . x^uy/y y 
;)<^ywx-T-;i', fcJ;i^rat^y^^'j3-;P^yy^ 
)Vai-TiVi:\tt^b'fhi^^) a-/i^x-f 1 Jil 
± ; ^ h^i^y^y-;K xh^f ^y^'y-;k 
i^roy J: T/x h ^ v-ro av -;WSr {i t^) i: 

-ri,x-r;i-t t Hn^Jf v;i^«OM:^SrWtl.^ii ; ^ 
^/Iz-feny^uyr-fer-h. x^^Hroy^l'T'r-feT— 

rotf^y^^'j3-;i^y^f-;i'X-T7i'r-tx- 

->'7*nf^y^'; y^^/px-r^wr-fer 
- hfc J;t/ffic02]S«xXT;l'Sr{4 ti^tf Sxxf 
;l/ ; rntfUy;{r-;Jf*-b#tffc:iyy'7-7'f-n5^' 

h y A^^ff t:>flh1fZix(:, tens § tl I. i> i7)T'{i^V ^ , 

^„ -t^-bt.. 'y-^j:< bi,mn O'C. Mt LKii'Jf^j: 

<bijm9ox:m^i^i-tj:o^j:mmTi)i. m 
m<ow.-^t>K ^mizts^^x^mizmm^iihzb^ 
x'^i. x-ox. ^mmmnvxtcDmmmbm 
^^ti^zbij^x'^h. ■^<r>x^ ^mmmmmAt 
mim^m^-mx'h'^xi>B:\>\ 
1 0 0 2 7 ] ^^m<r)immtQ:Miz. i a±m(r)^ 
zti(>i.zm^^tL^h(^x'ii^j:\<^i)<, mm, '^m 

i^tszbi)<T^h. -^m:^^^(7)m^mizm\i^ 
ii. mmim&cr,^iti:iA^-tiz b i}^x'^ t . im 

x9y^- h ^\it»>b-rh 2mmj^xT)Uimihix 
^i^zti^i,zm^^ix^ij(7)Ti,i^j:K\ ^mm<r>m-^ 
ti^^^m^ziiK^xm^fiizbij'X'^h, mmz 
a. '^vma. mm<^m. 5~*«ji ox^ymx-mm 
^ti. mKii.mm^mi-msxx'h?). im 
±.mmmti^^^m<r)mmsiz}i v ^xmm$ix^<7)m 
*Lv>. mm^(r)m5otT^ioo%tx'<7)Xo 
J: *)§'mmm\m^mizt5\\x^uzm^tL 

hZbifiX'ttZb ifim^kzum^ixi, , 
[0028] *^BfltCt>V>-C^ffiJ^K'J yrmb LX 
(4^ Union Carbide ij^hffM&t^ S i 1 w 
e t 7 6 0 4 i: LTA^^Sg^t<0S-»4 t^f^bthmm 
\y^^)yym. tfz\i3U Company*><i>A¥^ 
gg=5:#ffi«e^JFC4 3 0*<^{f/i^ll,. 

yym<n§m.iii.xfmi^m^<n>W}<7i^fy<m 
ixmmtizbix'^h. mm, 

0 ^m^^ii. 1 9 3 n m<0WmWi<Otiif><7)^Mm 
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m^m-hztt'^x'th. 
[0029] mm^mm/ft. -r^xh-h. ^-^m 
,-Kuv-c7)u:Lh, mm<ni\::)±. i5Xif^m<ni 

ismii<r)mm&.<r)m. 5-2 5aji%-es>'). 

< \i. miM(nmmM.(r)th 2-20 mM.%<nmix^it 

Zb\,zii^Wm^fit. Wk^%^R<r)imMk 
WX'h'O. mmt^-fu-v^^tltz (blocked) 

YTi^>vKy-^yx)v^^ymx'h 0 . mmmt^f- v 
[0030] :if^mcomm\i.. swvm xs-tt 

i,{,<r>x-m\\ :^%B^cmiiimim^izmm^ti. x 

I). ^^»3!)>'8 0 0 0tJlT-C'J>-:)T, M,/ 

1 vxki-^tsm^'^x'h o T , ^a?igTirti^d^ y v-** 

a?msg^'-Ky-e-£7)i^-:5r< t*!j3a4%T'j)i.B?ie 
mm. m¥(Dmm±iztm^^ : ^ ti>izmm^m 
'}^^j:< b i>simi,zm.th<^iz%mm.T. mm 

{b-rsig^^tf. mnmizmm^iz^mt^tifzmm 

t:m±i,zmthmmmh. 

[003 1 ] ani. sfti 6±t«»§ii/i. r^-?- 

^^i:^-rhm 1 0 tfcfts>'<^ r 1 2(^BrffiaT'i) 

0 . m^u 7ii^mM<7)m^^ 1 4 icj: ^x^izm, 

^hxa *) . mimii 4ti7J-<-^^i^thm i o 



tltii r^"?-f-v«i, *«J2~*!;1 0 0<OT>'"?-f-^^m 
Jt$ (aperture fill ratio;AF 
R) i^t?>. AFRJi. 2J;:*)±^\,^TX^^'hiti: 

mRmm<r)y ^ fi'Att:iim<r)m$X'f}l . CKOW^ 

ii^t>i,zm2i,z^^ti. m2it. m^i6<^)±{zRM.^ 

mmx'h 0 > k>'n'-^ r{i*i6Hjcoffldt?a 1 4 1: j: oth 
«WK^«$n-CV>S. ±i6coAFR{4. laitcs^Sit 

[0032] ASWlCti. :^mM(r)m.mi. m 51C 
-f^2 5 0'C. ff^L<{if«?9 0r~*«;2 2 5''C<7)iag 
TUnfiSixi. c: t 0 , ^i'-^r< t i^Si^mzm^t^ti 

A'^Eamfifeill!)*^^^^: < i: t 1 0 L T v ^ I. ^ t 
r t it {i 2 Xf -7 7-^- :7 fc^-ft i i; J: -p T®^1:$ 

2XT«yr<-^Ti4. ^wmmmkm\\.-fh<ry\,z 

±§-ti:§ C i: I. A 3 1 c7)iaST'Kfflfi£??!l&SlI 

< {4IHlWlca?firtS<^fc^^^ll2<7)iftK*J J:l^i^ 

T«t-S, 2XT>y7-'^-^'*-'ffiffl$^lS*^W4, 

w&9i(m.m^^'^tsm0.i. a f r*<^-^ < 1 1 1 o 

< 1 1 2 5 X 0 ^rfflStJ J:l^B$[SIt1llg»Sn 

[ 0 0 3 3 ] i . ^ma. mM^mf-&f}^8 o 

0 0iaT-CS)-?T. Mw/M„ffi*<ij^'5r<tt>l. ST 

tiSh h'o^>-;ua*?Kai1®^tl=S:;Ky v-c7)i!'-=5r< t 
t>$!>3ia%TS>l.liriefflfig!H!lSr. Sft±Jc«ia$ii: : 

isafigiBjs- y 7o-§-(*-s<^)fc^^^rig 1 wia^T-g^ 
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[00 34] -?-cOj;a=5rra-fe^(i;, mm$tlt:4^')'7 

LT , ^TfTtl^T'-KU -7-<r) i ULhfc it/ 
^IFI<^ 1 lJUi?r -t;^ , l^jS^tg^;^ 'J -7-J± 8 0 0 
0tl.T<^fi»¥i%^^*. J:?/^^^< thl. 5 COM 

Lr^-^:< i: 1 1 oiOh h'ndf i^/US^^T-TS^ 7 v- 
v-co^i'-^r<tt*«;3M%-CS)l., *l6B3{i, 

7i%mthff)\.zmz-^mx'hh. j:o-c, ^mmi. 

l/S?lfS'JOUXh&-t;^, i^3?«I^Sg=5:--K'J-7-*58 0 
0 omT<0««¥%:Jh?ft, t>J:lXi!'"^r< 1 1, 1 . 

[0 0 3 5] Ta7yP:/-7v-yrD-b;?.i:i3V^T{i, t 

)fybthm^i<zm^^ix. ^M.^zmm±o-T < yy 

vy^ifit^^-ymf^ix. WJxVifm^^ix. Wk 

t£^fix\m%^^Hh^ifihh. ^%mi. moo 

0OT<OMTJ^iJi-i^»iJj:lX^-^r<i:tl. 5cOM^ 

[0036] T:L7)Vy'?>'yru^X\i^WfJU 

x<r>mmzii\^xmmx'hh . io-c, *^BB{i, a) 

2 WJicom 1 or A-^^ ^ ^ U : b ) ^i'-^< 



^i^;PS*>'^^tg:5:;K'jv-<o*!?3M%-C'3i«.. bu 

ier/'?-^^5t«ffla«^*re&'3 ; c ) w^w^WkL 

X. ^-^< t tilaitW-WtcKmft^S'fb^-ti: ; d ) ^j.-^r 
< t tSP^«(C3t«$ixJtm 1 <or>'N-^^<?) 21JUb5r 
aJttl)SI2<07''N-f-v$rr9Xvx yf-y^^U; $ 

hiz& ) 'ytj:<^ t i^&mzmit^tifzmmmi^m2 
)vr^i^yyri-kxi,zi5\,^xii. rn-bxtt. rn-f- 

^'^hxn^^ti>izistsztmtL<. mMm±^ 

[0037] :^^m<7)Tn-i-^%mi9mt 'oizm 
y^ixm-^ui. h]yyi-^j^y^yi^i-^mizfs\m 

ifi^Zh. m3i.t^<ni,ots:^\,zm'fi>{,<r>X'M. 
7A--f-A'S-fi-r«.!Ilj«2 0*«x.yf-y^^$ix, vvy 

i-2 2m^i-im^iz^ m^tKo^^mi^j: r7xy 

X ( f e n c e ) j ^/di^T^l'^^f/^:?'; y ^' ( o r g 
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